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为(9+2×12. 5+9)m，沿铁路线路方向长度为 50. 6 m，
轴向长度为 104. 9 m．框架桥采用两个并列连续框架
结构，每个框架全宽 24. 8 m，全高 9. 11 m，顶板厚 1. 0



















棚采用 Φ299 mm×10 mm无缝钢管，布置间距 0. 5 m，
打设长度 110 m，底面距离框架桥顶板按 20 cm 控制，
M30水泥浆填充．左右幅框架桥两侧各采用 4 根 Φ970
mm×14 mm无缝钢管支护，侧面距离框架桥侧板按 15
cm控制，M30水泥浆填充．为控制框架桥顶进方向，框


































Fig. 3 The layout of tube shed
图 4 框架桥受力分析计算模型
Fig. 4 Boxing force analysis and calculation model
为 G1，桥式盾构自重为 G2，千斤顶推力为 T，盾构钢刃
角正面阻力为 Ｒ，钢刃角正面积为 A，则迎面阻力为 ＲA．
顶板摩阻力为 Fu，两侧摩阻力为 Fc，底板摩阻力为 Fd，




























+ ＲA + Fch1 + Fuh1 ． (2)
求解方程组(1)、(2)可得:
p1，2 =
G0 + G1 + G2
Bl








ＲA + (Fc + Fu)h + Fd
d
2
Bl2 ] ． (3)
管棚和框架桥之间只有拉应力，没有压应力，若计算
得 p2＜0，则取 p2 = 0．
2)管棚受力分析
根据作用力与反作用力，管棚与框架桥接触部分
所受的接触压力也分别为 p1 和 p2，因此管棚所受的外
力即为接触压力扣除管棚在该深度处自重应力的部
分，记为 pz ．如图 5所示，钢管为半无限长梁，受局部荷
载作用，左端简支．
图 5 管棚的弹性地基梁计算模型















x + p2 － pz，(x≤ l) ，
























y = [(p1 － pz)b4EIα4 (B4 － 0. 5)－
(p1 － p2)b
4EIα5
( B1 － 0. 5l + αB4 ) ] φ2 + [(p1 － pz)b4EIα4 (B2 +
0. 5)+
(p1 － p2)b
4EIα5 ( B3l － αB2 ) ] φ4 +
(p1 － p2)b





B1 = 0. 5e
－αlcos(αl) ，
B2 = 0. 5e
－αl(sin(αl)－ cos(αl) ) ，
B3 = － 0. 5e
－αlsin(αl) ，
B4 = 0. 5e
－αl(sin(αl)+ cos(αl) ) ;
φ2 = cosh(αx)sin(αx)+ sinh(αx)cos(αx) ，
φ4 = cosh(αx)sin(αx)－ sinh(αx)cos(αx) ;









工程底部采用 Φ970 mm×14 mm管棚，混凝土注浆，钢






可得钢管混凝土弹性模量 E = 162 GPa，I = 0. 043 46
mm4，土体基床系数取 k = 5 000 kN /m3，b = 0. 97 m，可
得 α = 0. 115，框架桥上覆土高度 3. 35 m，土容重取
18. 6 kN /m3，第一节框架桥顶进长度为 14 m，重
28 217. 28 kN，盾构底板长度为 8. 23 m，重2 100 kN，
框架桥顶面与顶上荷载摩擦系数取 0. 3，框架桥底板
与地基土的摩擦系数取 0. 8，侧面摩擦系数取 0. 7，钢
刃角正面阻力取 500 kPa，钢刃角正面积为 4. 5 m2，由
此可得挠度方程为:




22. 3( ) + 0. 010 26ψ5 ．









Fig. 6 The contact pressure varies with the advancing length
































































Analyses on Elevation Control of Bridge Shield Tunneling Project
LI Shulin1* ，LI Kai1，HUANG Yuren1，2，CHEN Dongxia1，ZHANG Yu1
(1．School of Architecture and Civil Engineering，Xiamen 361005，China;
2．China Ｒailway 24 Bureau of Fuzhou，Fuzhou 350013，China)
Abstract:The direct jacking technology under the protection of pipe shed is very strict to the control of subgrade deformation，and there is
little related research on the theories at home and abroad．Based on the actual engineering situation，the mechanics analysis model is estab-
lished to calculate the force of the steel pipe under the frame bridge．According to the stress condition of the steel pipe，the steel pipe is as-
sumed to be the Winkler elastic foundation beam．Based on the beam theory，the differential equation of steel pipe is established，and which is
solved to calculate the deflection deformation of the steel pipe during the jacking process of the frame bridge，and then the height deviation of
the frame bridge during the jacking process is determined．The theoretical analysis shows that the support and guidance of the bottom pipe
shed contribute to the advance of the frame bridge and can effectively curb the phenomenon of " sink" and " rise" of the frame bridge．During
the process of frame bridge advancement，the control about the phenomenon of " rise" very important．With the increase of the length of the
frame bridge，it can gradually curb the the phenomenon of the " rise" of the frame bridge．
Key words:box culvert;tube shed;bridge shield;Winkler elastic foundation beam
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